In contrast to our knowledge about histone modifications, mechanisms that mediate changes in higher-order chromatin structure are poorly understood. Here we investigate whether specific factors are required to maintain the compact chromatin state of silent Hox loci in murine embryonic stem (ES) cells. Hox loci are broadly decorated by H3K27 tri-methylation, the histone modification laid down by the polycomb repressive complex PRC2, particularly over the regulatory and non-genic portions of the loci. This mark is preferentially lost from the 3 0 end of Hox loci during ES cell differentiation. We show that the absence of either PRC2 or PRC1 activity in ES cells decondenses Hox loci. This is specific to Hox loci and is not seen at control loci and contrasts with the universal chromatin decompaction seen in cells deficient in linker histone H1. Decondensation is shown to be due to the absence of PRC1, rather than PRC2, since Hox loci decondense in Ring1B null cells, that still have H3K27 methylation.
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The level of Hox decompaction in PRC mutant cells is similar to ES cell differentiation; however the Hox genes are only modestly upregulated. We conclude that PRC1 plays a direct role in compacting higher-order chromatin structure in vivo and we suggest that this acts to block steps of transcription at genes poised for rapid activation during early development. 
